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Abstract: Aiming at the problem that the ultra—high salinity produced liquid in a block of Tarim Oilfield is prone to
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wall deposition and blockage risk during the gathering and transportation process, the raw water quality analysis,
static oxygen exposure experiment, dynamic oxygen exposure deposition experiment and sediment phase and
microstructure characterization were carried out to study the salt—particle composite deposition behavior and
potential blockage mechanism of produced liquid under oxygen exposure conditions. The results show that the
salinity of the produced liquid is 295491.39 mg/ L., Na* and Cl~ are the dominant ions, the concentration of Ca**is
high, the apparent Zeta potential is close to zero, and the stability of the particle system is weak. In the process of
static oxygen exposure, HCO,” ~ —decreased from 160.18 mg/ L to 21.85 mg/ L, pH increased from 5.78 to 6.10,
and suspended solid content increased from 160.20 mg/ L to 316.67 mg / L, indicating that oxygen exposure could
promote the equilibrium migration of carbonate, the formation of insoluble salt precipitation and the composite
agglomeration of particles. The dynamic deposition experiment showed that the deposition strength of different pipe
surfaces was significantly different. The deposition amount of steel skeleton pipe was the highest at 144 h, which
was 7855.78 g+m”, and that of flexible composite pipe was the lowest, which was 2879.63 g-m™. The
comprehensive characterization results show that there are NaCl-related crystal phase signals, siliceous particles
and other granular solids in the sediments, and there are obvious multi—component composite accumulation and
internal heterogeneous structural characteristics. It is concluded that the chemical changes of water, particle
instability, salt enrichment, solid phase formation of insoluble salt and pipe wall capture caused by open air
exposure jointly affect the salt—particle composite deposition process, which can lead to the continuous
accumulation of sediments on the pipe wall and further increase the potential risk of on—site pipeline blockage. The
research results can provide a basis for pipe optimization, oxygen control, particle control and anti-blocking

treatment of ultra—high salinity produced liquid gathering and transportation system.
Keywords: ulira high salinity produced fluid; oxygen exposure; sali—particle composite deposition; scaling;
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Fig.1 Experimental device diagram of oxygen exposure

dynamic deposition
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Table 1 Changes of ion concentration and key physical

and chemical parameters in initial and different oxygen

exposure cycles of a well water sample

SalE LAY WL #10d #520d
Na*/ (mg/L) 78254.10 75034.30 70237.40
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Ca® / (mg/L) 5542.05 5251.50 4933.34
Ba™ / (mg/L) 7.02 7.23 7.94
St** / (mg/L) 272.10 266.50 254.86
Mg / (mg/L) 234.32 219.06 204.04
Cl-/ (mg/L) 205324.09 198432.60 186835.10
S0, / (mg/LL) 75.21 73.41 70.23
HCO,™ / (mg/L) 160.18 102.35 21.85
WAL / (mg/L) 295491.39 284752.90 26759791
pH 5.78 5.92 6.10
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Table 2 The apparent saturation index SI of main

minerals in different oxygen exposure stages

SI- SI- SI- SI- SI-
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Table 3 Changes in parameters related to particle

stability during static oxygen exposure

oRlllE R 7N W #10d %5204
L5 / (mS/em) 189 182 176
Zeta W13 / mV 1.84 1.82 1.81
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Fig.2 Macroscopic morphology of sediment on the surface of different pipes
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Table 4 Surface properties of different pipes
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Fig.3 Variation of deposition per unit area on the surface of different pipes
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Fig4 XRD phase analysis results of different tube surface attachments
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Fig.5 SEM morphology of sediments on the surface of steel skeleton tube and Spot 1-Spot 3 EDS point analysis results
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